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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1 , 3, 4-5, 1 6 are rejected under 35 U.S.C. 1 1 2, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

3. Claim 1 recites the limitation " said heart sounds " in lines 6 & 9 and " said 
breathing sounds " in lines 7 & 10-11 . There is insufficient antecedent basis for this 
limitation in the claim. 

4. Claim 3 recites the limitation " the respiratory activity " in line 3, and " said 
respiratory " in lines 4, & 5. There is insufficient antecedent basis for this limitation in the 
claim. 

5. Claims 4-5 recites the limitation " said respiratory activity " in line 3 of claim 4, 
" said cardiac sounds " in lines 3-4 of claim 4 and line 3 of claim 5, " said heart sounds " in 
line 6 of claim 4 and line 5 of claim 5, " said breathing sounds " in lines 7-8 of claim 4 and 
line 7 of claim 5, and " same class r " in line 8 of claim 5. There is insufficient antecedent 
basis for this limitation in the claim. 

6. Claim 16 recites the limitation "the synchronized heartbeat" in line 3. There is 
insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 1-3, and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Shapiro et al. (USP #5,957,866). 

9. As to claim 1 , Shapiro teaches a method for analysing the functionalities of the 
heart and of the respiratory system of a patient (Abstract, " apparatus for assisting an 
operator to diagnose physical conditions in a patient "), comprising: 

segmenting cyclic heart beating sounds into physically defined classes (3:47-49; 
" body sounds may be ... gated to the QRS complex ... or to other aspects ... such as 
the P and T waves ") and independently segmenting cyclic breathing cycle into 
physiologically defined classes (3:47-48; " body sounds may be sorted according to 
respiratory phase "); 

associating segments of same class of said heart sounds with segments of same 
class of said breathing sounds (4:46-51; " when heart sounds ... are being analyzed, the 
sounds ... and respiration are detected simultaneously and analyzed as a sound ... 
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because signal processor and analyzer will sort the sounds according to respiratory 
phase and gate the sounds using the QRS complex "), and 

correlating physical characteristics of said heart sounds of same class with 
physical characteristics of said breathing sounds of same class (Fig. 9). 

1 0. As to claim 2, Shapiro teaches a method for analyzing the functionality of the 
heart and the respiratory system as in claim 1 , and wherein said cyclic heart beating 
sounds are synchronized by features of an EKG (4:46-51 ; " when heart sounds ... are 
being analyzed, ... signal processor and analyzer will ... gate the sounds using the QRS 
aspect of the ECG "). Examiner notes that ECG is merely another word for EKG. 

11. As to claim 3, Shapiro teaches a method for analysing a change in the 
functionality of the heart and the respiratory system of a patient, comprising: 

identifying the respiratory activity and cardiac sounds (3:40-42; " apparatus is 
provided for collection of body sounds such as heart sounds ... or breath sounds "): 

segmenting said respiratory and said cardiac sounds (3:47-49; " body sounds 
may be sorted according to respiratory phase and gated to the QRS complex ... or to 
other aspects ... such as the P and T waves "); 

classifying said segments of said respiratory and said cardiac sounds; 

extracting features of said classes; 

comparing the features of said classes (7:45-54; " abnormal sounds are divided 
into abnormal sounds, murmurs, and other extra heart sounds ... next, sounds are 
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classified according to their timing in the heart sound cycle ... respiratory phase is 
examined as a factor" ), and 

determining the significance of the deviation of a set of said features from a 
respective set of baseline values (7:54-55; " Signal processor and analyzer then 
suggests a lesion based upon these factors ". Fig. 9). 

12. As to claim 8, Shapiro teaches a system for monitoring the interrelated 
functionality of the heart and the respiratory system, comprising: 

at least one means for collecting heart beating sounds (Fig. 3, 12); 

means for collecting cyclic sound of the respiratory system classes (Fig. 3, 16), 

and 

a means for processing said sounds (Fig. 3, 30). 

13. Claim 16 is rejected under 35 U.S.C. 102(e) as being anticipated by Ho et al. (US 
2003/0220578). 

14. As to claim 16, Ho teaches a method for improving magnetic resonance 
angiography wherein said magnetic resonance angiography acquisition time is 
synchronized with the synchronized heartbeat (Ho, 1T0019, " These electrodes and 
systems for their use particularly are useful for EKG triggering in combination with 
diagnostic systems that often interfere with regular EKG electrode measurements such 
as MRU 
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Claim Rejections - 35 USC § 103 

1 5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

16. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shapiro 
etal. (USP #5,957,866). 

17. As to claim 9, Shapiro teaches all the limitations in the present claim except a 
plurality of heart sensors. However it is common in the art to use multiple sensors for 
the detection of same type of physiological parameter. Thus, it would have been 
obvious for one of ordinary skill in the art to further modify Shapiro with a plurality of 
sensors to increase the accuracy during use of the device. 

18. Claims 4-7, 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ho et al. (US 2003/0220578) in view of Shapiro et al. (USP #5,957,866). 

19. As to claim 4, Ho teaches a method for synchronizing a heartbeat synchronized 
system comprising: 

determining the temporal signal structure of the heart, and sending control signal 
to the heartbeat synchronized system (Ho, 1f0016, " invention ... enable more reliable 
detection of a true cardiac phase and improved cardiac gating "). Examiner notes that 
cardiac gating is an imaging technique used to reduce image blurring due to cardiac- 
induced motion. 
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He does not teach the following limitations, which are taught by Shapiro. 

segmenting said respiratory activity and said cardiac sounds, wherein data of 
cardiac sounds is obtained from at least one heart sound sensor(Shapiro, 3:40-42; 
" apparatus is provided for collection of body sounds such as heart sounds ... or breath 
sounds "): 

correlating physical characteristics of said heart sounds of same class with 
physical characteristics of said breathing sounds of same class (Shapiro, 7:45-54; 
" abnormal sounds are divided into abnormal sounds, murmurs, and other extra heart 
sounds ... next, sounds are classified according to their timing in the heart sound cycle 
... respiratory phase is examined as a factor" ); 

It would have been obvious to one of ordinary skill in the art to modify Ho with the 
Shapiro to further incorporate respiratory-induced motion factoring to further lower 
image blurring and increase the accuracy of the device. 

20. As to claim 5, Ho modified with Shapiro teaches all the limitations in the present 
claim except a plurality of heart sensors. However it is common in the art to use multiple 
sensors for the detection of same type of physiological parameter. Thus, it would have 
been obvious for one of ordinary skill in the art to further modify the combined teachings 
of Ho and Shapiro with a plurality of sensors to increase the accuracy during use of the 
device. 
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21 . As to claim 6, Ho teaches a diagnostic method for synchronizing a heartbeat 
synchronized system as in claim 4 (Ho, 1J0006, " a solution to the poor resolution 
problem has been to synchronize MRI signal acquisition by "gating" the MR data 
acquisition with the cardiac contraction cycle ") Examiner notes that an MRI is capable of 
use for diagnostics purposes. 

22. As to claim 7, Ho teaches a therapeutic method for synchronizing a heartbeat 
synchronized system as in claim 4 (Ho, 1J0019, " the invention would also improve EKG 
monitoring of therapeutic progress "). 

23. As to claim 10, Ho modified with Shapiro teaches a system for monitoring the 
interrelated functionality of the heart and the respiratory system as in claim 8 and 
wherein said system is a part of a heartbeat synchronized device (see rationale for 
claim 4) 

24. As to claim 11-15, Ho modified with Shapiro teaches a system as in claim 10 
wherein said heartbeat synchronized system is: 

a monitoring device, an intra-aortic balloon pump, a left ventricular cardiac assist 
device, a CT coronary angiography diagnostic device, or a SPECT diagnostic device 
(Ho, 1J0019, " These electrodes and systems for their use particularly are useful for EKG 
triggering in combination with diagnostic systems that often interfere with regular EKG 
electrode measurements such as MRI. The invention also is useful for cardiac 
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synchronization of other imaging or diagnostic studies such as cardiac nuclear 
scintigraphy (e.g. stress thalium, stress sestimibi, etc.), computed tomography (CT, 
electron beam CT, multi-detector CT, etc.), computed tomography angiography and 
stress echocardiography .") 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHRISTIAN Y. JANG whose telephone number is 
(571)270-3820. The examiner can normally be reached on Mon. - Thurs. (7AM-5PM) 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Jackson can be reached on 571-272-4697. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

CJ 

/C. Y. J./ 

Examiner, Art Unit 4153 
12/14/07 



/Gary Jackson/ 
Supervisory Patent Examiner 
Art Unit 4153 



